Transcriptional activation of human leukosialin (CD43) gene by Sp1 through binding to a GGGTGG motif.
Human leukosialin (CD43) is expressed on the surface of hematopoietic cells in cell-type specific and differentiation-stage-specific manners. Previously we found that the sequence from -53 to -40 was critically involved in the promoter function [Kudo, S. & Fukuda, M. (1991) J. Biol. Chem. 266, 8483-8489]. A transient-expression assay using a chloramphenicol acetyltransferase reporter gene revealed that the promoter could confer a high basal transcriptional activity in both leukosialin-producing and non-producing cells. The transcription factor interacting with the promoter sequence was determined by DNase I footprinting and gel-mobility-shift assays. The nuclear extracts from both leukosialin-producing Jurkat cells and non-producing Hela cells showed a footprint on the 5' flanking region from -58 to -34. Gel-mobility-shift assays revealed that DNA-protein complexes were formed with both nuclear extracts, and these complex formations were inhibited by an oligonucleotide containing the Sp1-binding consensus sequence. Prior incubation of anti-Sp1 antibody with nuclear extracts in this assay resulted in the supershift of the band for the DNA-protein complex. In addition, the footprint produced by the purified Sp1 transcription factor was identical to those produced by nuclear extracts of Jurkat and Hela cells. The mutational analyses revealed that the binding affinities of Sp1 to mutated promoter sequences were parallel to the transcriptional activity of these promoter sequences. Transient expression analyses in Drosophila Schneider cells demonstrated that cotransfection with Sp1 expression plasmid increased the transcriptional activity. These results establish that Sp1 can bind to the promoter and positively regulates the expression of the leukosialin gene. Even the stable expression of CAT constructs in non-producing Hela cells showed high transcriptional activity. The leukosialin expression thus appears to be regulated by the unique mechanism, that is the repression of high basal transcriptional activity rather than the activation of the basal transcriptional level. Tissue-specific expression is probably achieved by suppression of the basal transcriptional activity in non-producing cells.